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- Intel 4004 (1971)

— Vi x® ly dau tién cda Intel
— 4-Dbit

Intel 8080 (1972)

— Thanh ghi 8-bit
1 — Duong truyén dir liéu 8-bit
| — Puwdng truyén dia chi 16-bit (co thé truy xuat bd nhd RAM 64 KB)
I — Puoc sl dung trén may tinh ca nhan dau tién - Altair

. Intel 8086/8088 (1978)
: — Thanh ghi 16-bit
/7’ — Puwong truyén div liéu 16-bit (8088: 8-bit)

— Puwong truyén dia chi 20-bit
— Puwoc dung trén may tinh ca nhan IBM PC dau tién
. Intel 80286 (1982)
/! — C6 thé truy xuat bé nhé 16 MB
— Puwdng truyén dia chi 24-bit 5
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Lich s phat trién vi x& ly Intel (tt)

T Kién tric x86-32bit (IA-32)

— Intel 80386/ 1386 (1985)
* Thanh ghi 32 bit
« Puwong truyén dia chi 32-bit
— Intel 80486/ 1486 (1989)
« Ky thuat dwdng 6ng (pipelining)
— Pentium (1993)
« Pudng truyén dir liéu 64-bit
« Siéu vd hwéng (2 dwdng dng song song)

~ Pentium Pro (1995), Il (1997), 1l (1999), IV (2000), M

= -‘_‘__‘—‘—-—-‘_‘_‘_'_:ﬁﬂ'l__:‘—\‘_—-_._

(2003).
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7 Kién tric x86-64bit
| — Athlon64 cua AMD (2003)
e BO vi xtr ly x86-64bit dau tién

ﬁ — Pentium 4 Prescott (2004)

' — Core 2 (2006), Core i3, i5, i7, Atom (2008)
}[ — Intel Sandy Bridge (2010)

I« Kién trac 1A-64
Z/ — Itanium (2001)

|
/‘f
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¢ Ché do hoat dong
s T6 chirc bd nho
le Tap thanh ghi

'+ Tap lénh

- Ngan xép

j- Thu tuc



= CONG NGHE THONG TIN Ché d(’j hoat d(’jng

« Ché db thuc

_,f/ — 16 bit (8086)

[l * = Truy xuét 1 MB bd nh¢ chinh
/7 - MS-DOS
¢ Ché d0 bao vé

| — 32 bit
[{r — Truy xuat 4 GB bd nh& chinh
;}'/ — Windows, Linux
[

« Ché do 8086 ao
e Ché do thwc duwdi sy quan ly cia ché dé bao vé
« Cho phép hoat ddng déng thdi & 2 ché do

e

= —

e Ché dd quan Iy hé thdng
f[ — Quan ly ngudn cung cap
— Chan 16i va bao mat hé thong
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Ta| sao kich thuwoc

'm6i doan la 64 KB ?
I,-'i::-'rTai sao cac doan lai
Il cach nhau 16 byte ?

|| Tai sao cac doan lai

- nam choéng Ién nhau ?

Physical RAM

address

00000h

00001h

00002h

0000Fh

00010h

00011h

0001Fh

00020h

S~

OFFFFh

10000h

1000Fh

10010h

1001Fh

10020h

FOO0Oh

FOOOFh

FO010h

FFFFOh

FFFFFh

N
Segment ObOO

16 bytes

Seg%nt %01

Segment 0002

L 16 bytes

T6 chrc bd nhé
ché doé thwc

Logical
address

Segment : Offset
0000h: 0020h
0001h: 0010h
0002h: 0000h

Vi mbi 6 nhé cé thé thude
nhiéu segment khac nhau,
mot dia chi vat i 00020h c6
thé &ng v&i nhiéu dia chi
logic khac nhau, tuy vao viéc
Ilwa chon segment.

Mét sé dia chi logic co
thé tré nén khéng hop lé.
Vi du, & segment FFFFh,

chi c6 céac offset tir
0000h dén 000Fh ma&i
tao thanh mét dia chi hop
l&, b&i vi dja chi vat Ii chi
M c6 dén FFFFFh 1a hét

Segment FOOOh

Y
Segment FFFFh
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siwenoe  Chuyén ddi dia chi & ché do thuc

. ©
T' Pia chi logic & dia chi vat ly
Z/ — Phy_address = segment * 10h + offset
' —Vd: dia chi logic 1234h:0005h sé& &ng v&i dia chi vat li
/Z 1234h * 10h + 0005h = 12340h + 0005h = 12345h
'« Dia chi vat Iy & dia chi logic
~ Do céc doan gbi dau nhau nén méi 6 nhé co thé
thudc mpt vai doan k‘héc nhau. Vi vay, mét dia chi vat
ly ¢6 thé rng véi nhiéu dia chi logic khac nhau.
— Vd: dia chi vat ly 12345h c6 thé rng voi céc dia chi

logic sau:
,- 1234h:0005h, 1230h:0045h
I 1200h:0345h, 1000h:2345h

1232h:0025h, 8



g}l |

d  Giwewen T3 chive bd nhé ché do bao vé

BH Khoa hoo Ty nhign TPHCK

.1

- B6 nh& cling dwgc chia thanh cac doan. Tuy nhien, kich
* thwée cac doan khong dwoc dinh sdn nhw ché doé thuwec.
* Do do, dé dinh vi mot doan ndo doé thi phai st dung mot
/I bang mo ta cac doan. =
o D& truy xuit vao mot
0 nhé trong bé nhé chinh

th‘| Cﬂng phé| thU’C h|én Local Descriptor Table
chuyén déi tir dia chi
Ioglc (Segme,nt:\ OfTSEt) base limit access 20000
thanh dia chi vat ly 00026000 | 0010
00008000 | O00A
00003000 | 0002 8000

3000
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|

¢ Thwc hién qua

| trinh chuyén dbi
dia chi mot bwéce
hoac hai bwéc
dé chuyén doi tw
dia chi logic
(segment, offset)
thanh dia chi vat
ly

e Budc 1, két hop
segment va
offset thanh dia
chi tuyén tinh
(linear address)

Logical address

Selector Offset

d  Gicewosn  Chuydn dbi dia chi & ché d6 bao vé

Descriptor table

»

Segment Descriptor

Y
+
A

GDTR/LDTR

(contains base address of
descriptor table)

A 4

Linear address

10
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« Buwdc 2, chuyén dia chi tuyén tinh thanh dia chi vat ly

| (physical address)

Linear Address

Page Frame

Physical Address

10 10 12
Directory Table Offset
Page Directory Page Table
_—p Page-Table Entry
—P Directory Entry >

!

CR3

32

cocieEToeTs  Chuyén doi dia chi & ché do bao vé (it)

11
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| Khoa N A a A
eggsr  Chuong trinh chay trén hé thong

« Chwong trinh chay trén hé thong théng thwong chiém 3

|
L-JII
|

It

—_—

doan b6 nh&

— M6t doan danh cho méa Iénh (code segment)
— M6t doan danh cho di¥ liéu (data segment)

— M6t doan ngan xép (stack segment) danh dé lwu céc gia tri trung

gian hoac cac dia chi tré vé dung khi goi ham

Trén hé thdng x86, can co céac thanh ghi chira dia chi
doan va dia chi 6 dé truy xuat b6 nh¢

12
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code

data

yur-buonya 1yd eip uelb bugy

stack

doan

(16 bit)

CONG NGHE THONG TIN

A =]

BH Khoa hoo T nhign TPHCHK

Tap thanh ghi

Cac thanh ghi da dung (32 bit)

31 16 15 8|7 0
ah ax al
bh kx bl
ch OX cl
dh dx dl

S
di
P
bp

bit

Tichlay

Chi muc co so
bém

Dt liéu

Chi myc nguén
Chi muc dich
Con tré ngan xép
Contré co so

13



GO KO THONG T Mot s6 thanh ghi khac

v Thanh ghi chtva dia chi I&nh (EIP — 32 bit), két hop thanh
| ghidoan CS — 16bit (CS:EIP)
» Thanh ghi c& (EFLAGS — 32 bit)

,'||' 32 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

/| VM | RF NT| 10 |10 |OF |DF|IF | TF | SF| ZF AF PF CF
i o | oL

| — Carry: co tran khong dau

lil.u — Overflow: c& tran c6 dau

| — Sign: c& dau

— Zero: co zero

i — Auxiliary Carry: c& nhé tw bit 3 vao bit 4
1 ~ Parity: c& chan lé

Gia tri cta ttrng c& dworc thiét 1ap sau moi Iénh dwoc thuec thi
M6t sd thanh ghi khac: IDTR (16bit), GDTR (48bit),
LDTR (48bit), TR (16bit), ... 14
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CAau truc lénh

- ©
~ Mac du trong cau tric 1énh c6 tdng cong 16 byte nhwng
thwe té chi cho phép Iénh dai toi da 15 byte
K Ma thao tac co
\ kich thwéc 1 hoac
Tién to diéu
khién cac
thanh phan
con lai cla
1&nh Toan hang thanh
' ghi hoac vung nhé
Kiéu | REG | R/IM
(2bit) | (3bit) | (3bit) 15
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ADD CL, AL

« Lénh nay cong don gia tri trong thanh ghi AL vao

thanh ghi CL: CL=CL + AL

Gia tri 001
(két hop véi
Giatri 11 trweong d=0)
Gia tri 0 cho biét cho biét cho biét toan
céng don truong trwong R/M hang dich la
REG vao trwedng R/M la thanh ghi thanh ghi CL
d Kiéu R/M
l0[{0O[O0O|O|O|O|O|O|2(2/{0|0|0|0 |0 |1
Ma thao tac cua REG
lenh ADD la <  Giatri 000 (két
000000 hop véi truong
d=0) cho biét
Gia tri 0 cho biét toan hang
lénh thwc hién nguodn la thanh

trén 2 gia tri 8-bit ghi AL

16
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l

ADD ECX, EAX

« Lénh nay cdng don gia tri trong thanh ghi EAX

vao thanh ghi ECX

Gia tri 001
(két hop voi
Giatri 11 treong d=0)
Gia tri 0 cho biét cho biét cho biét toan
céng don truong trwong R/M hang dich la
REG vao trwedng R/M la thanh ghi thanh ghi ECX
d Kiéu R/M
J0O|0|O0O|0O|O|O|O(2]|1(2|0f(0O|O0(0]|0 |1

Ma thao tac cua REG

lénh ADD la
000000

Gia tri 1 cho biét
|énh thwc hién
trén 2 gia tri 32-bit

Gia tri 000 (két
hop voi tredng

d=0) cho biét

toan hang
nguon la thanh
ghi EAX

17
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@ icwenoo ADD EDX, [2000]

¢ Lénh nay cong don gia trj tlr nh¢ 4 byte c6 dia
chi bat dau la DS:2000 vao thanh ghi EDX

Gia tri 00 két hop voi

Gia tri 1 cho biét trwéng R/M=101 cho
céng don trwong biét dinh vi bd nhé theo
R/M vao tredong REG do doi
d Kiéu R/M
10(0|O0O|O|O|O[2|1|0|0(O0O|2(2|2(0]1
M3 thao tac cla REG St dung 4
Ienh ADD la <  Giatri011 (két byte clia
000000 hop vai trwdng tredng do
d=1) cho biét db’ni biéu
Gia tri 1 cho biét toan hang dich dién gia tri
|énh thwc hién la thanh ghi 2000

trén 2 gia tri 32-bit EDX
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ADD EDI, [EBX]

« Lénh nay cong don gia tri tir nh& 4 byte c6 dia
chi bat dau la DS:EBX vao thanh ghi EDI

Gia tri 00
, cho biét
Gia tri 1 cho biét khong dung Gia tri 011 cho
céng don trwong trwong do biét dinh vi bd
R/M vao tredong REG doi nhé [EBX]
d Kiéu R/M
10(0|O0O|O|O|Of2|1|O0|0(2|2(2|0(1 ]2

Ma thao tac cla REG

lénh ADD la
000000

Gia tri 1 cho biét
|énh thwc hién
trén 2 gia tri 32-bit

Gia trj 111 (két
hop voi tredng

d=1) cho biét

toan hang dich
la thanh ghi
EDI

19



o chsE OGN ADD EAX, [ESI + 2]

J.

« Lénh nay cong don gia trj tlr nh¢ 4 byte c6 dia
chi bat dau la DS:(ESI+2) vao thanh ghi EAX

Giatri01 Gia tri 110
Gia tri 1 cho biét cho biét st cho biét
céng don trwong dung 1 dinh vi bd
R/M vao tredong REG byte d6 doi nhé [ESI]
d Kiéu R/M
J0O|0|O|O|O|O|1(12|0(12|0|0O|Of2]|1(O0O
Ma thao tac cua REG Str dung 1
lenh ADD la s  Giatri 000 (két byte cao
000000 hop véi trweng cua tredng
d=1) cho biét do doi bieu
Gia tri 1 cho biét toan hang dich dién gia trj 2
l€énh thwe hién la thanh ghi

trén 2 gia tri 32-bit EAX

20



€ Steewon  ADD EBX, [EBP + 2000]

l

¢ Lénh nay cong don gia trj tr nh¢ 4 byte c6 dia chi
bat dau la SS:(EBP+2000) vao thanh ghi EBX

Gia tri 10 Gia tri 101
Gia tri 1 cho biét cho biét st cho biét
céng don trwong dung 4 dinh vi bd
R/M vao tredong REG byte d6 doi nhé [EBP]
d Kiéu R/M
JO[0O(O0O|O0O|O0O(O0O(1|1/2(0(0|2|2(2(0]1
M3 thao tac cla REG St dung 4
lenh ADD la s  Giatri 011 (két byte clia
000000 hop voi treong treding Ao
d=1) cho biét dc‘)’ni biéu
Gia tri 1 cho biét toan hang dich dién gia tri
|énh thwc hién la thanh ghi 2000

trén 2 gia tri 32-bit EBX

21
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ADD EBP, [2000 + EAXx1]

[

¢ Lénh nay cong don gia trj tr nh¢ 4 byte c6 dia chi
bat dau la DS:(EAXx1 + 2000) vao thanh ghi EBP

Gia tri 00 két hop

) v&i tredng Gia tri 101
Gia tri 1 cho biét R/M=100 cho biét cho biét
céng don trwong dinh vi bd nhé SIB dinh b6 nhé&
R/Mvao trwong REG  [d6 doi(4byte) + X] theo d6 doi
d  Kiéu R/M
Jolofo|ojojo]1|1]0/0]1/0l1(1|0]0]0|0]0OlO[O[1|0|1] ..
M4 thao tac ~REG Giatr2 St dung
cta lénh Giatrl 101 (ket  frwéng 4 byte
ADD la hop voitrvong ' SS=00 va cua
000000 d=1)chobi€t  ‘index=000 tredng
toan hang dich ' ¢cho biét Ia do do
Giatri1chobiét  'athanhghi X Ia bidu
|&nh thuc hién EBP EAXx1 dién gia
trén 2 gia trj 32-bit tri2000 —,,



( CONG NGHE THONGTIN ADD ECX, [EBX + EDIX4]

N BH Khoa hoo T nhign TPHCHK

T

Il

I

« Lénh nay cdng don gia trj tr nh& 4 byte c6 dia chi
bat dau la DS:(EDIx4 + EBX) vao thanh ghi ECX
Gia tri 00 két hop

voi treong Gia tri 011
Gid tri 1 cho biét R/M=100 cho biét cho biét
céng don trwong dinh vi bd nhé SIB dinh b6 nh&
R/Mvao trwong REG  [d6 doi(4byte) + X] [EBX]
d Kiéu R/M
{0/0]0{0|0(0}1/1/0/0]0{0|1|21{0(0]1{0O|2{1|1(0]1f1].]..
Ma thao tac - R_EG . Giatri2
cla lénh Gia tr!’(?01 (ket trdng
ADD la s hopvoitrvong ss=10va
000000 d=1) cho biet Index=111
toan hang dich cho biét |a
L £ la thanh ghi X la EDIx4
1 ch a
Gia tri 1 cho biét ECX

|énh thwc hién
trén 2 gia tri 32-bit 23
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ADD ECX, 2000

« Lénh nay cdng don gia tri 2000 vao thanh ghi

ECX: ECX =ECX + 2000 Két hop
trwdng d=0
va s=1, nén

) str dung 4
Gia tri O‘cho bjét kI'C‘h Giatri 11 Gia tri 001 cho | byte cua
thwée hang s6 sé bang cho biét biét toan hang  trwdng
kich thwéc dwoc chi trwong R/IM dichlathanh hang s6
dinh trong bit s la thanh ghi ghi ECX biéu dién
Kiéu R/M gia tri 2000
l1({0|{0|0|0|O 111{0|0|0|0|0]|1
Gia tri 100000 cho REG
biét la Iénh thao Phan mé rong
tac voi hang so clia ma thao
tac, gia tri 000
Gia tri 1 cho biét cho biét day la
|énh thwc hién thao tac céng
v&i hang so 24

trén 2 gia tri 32-bit
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— 2 toan hang ngudn va mot toan hang dich
add $s0, $s1, $s2 # sO0=sl+s?2

s
] MIPS: “Kién triic 3 toan hang”
/Z — Wu diém: it 1énh hon b Téc dé x& ly nhanh hon

—

e x86: “Kién trdc 2 toan hang”

— 1 toan hang nguon va 1 toan hang déng 2 vai tro toan
. hang dich va toan hang nguén

/7 add EBX, EAX ; EBX=EBX+EAX

— Uu diém: 1énh ngan hon P M& nguén nhé hon

25



d
==

s S0 sanh [énh MIPS va x86 32 bit (2/3)

BH Khoa hoo T nhign TPHCHK

*

*

- MIPS: “Kién tric nap-lwu”
— Chi c6 l1énh Load/Store truy >‘<uét b’cf) nh&:cac Iénh con
lai thao tac trén thanh ghi, hang s6
lw $t0, 12($gp)
| add $s0, $s0, $t0 # s0=s0+Menf 12+gp]
'! — Uu diém: Mach xt ly don gian hon b dé nang cao toc
do bang cach str dung cac ky thuat song song hoa

h:‘:::ﬁ]"':::-‘-_“:—ﬁ.

|« x86: “Kién triic thanh ghi - bd nho”

— Tat ca cac lénh déu co thé truy xuat bé nhé

| ADD EAX, [ESI + 12] : EAX=EAX+Men{ 12+ESI ]
| — Uu diém: it lénh hon P ma ngudn nhd hon

26



4
E ==

w6 S0 sanh [énh MIPS va x86 32 bit (3/3)

BH Khoa hoo T nhign TPHCHK

J

*

¢
" MIPS: “Céc |énh c0 chiéu dai c6 dinh”
Z/ — Tat ca céac 1énh déu co kich thwéc 4 byte

— Mach x& ly don gidn hon b Tdc dd x& Iy nhanh hon
— Lénh nhay: bdi so cla 4 byte

|

e x86: “Cac lénh co chiéu dai thay doi”

— Lénh c6 kich thwéc thay dbi ttr 1 byte t&i 16 byte
b Kich thwéc ma ngudn co thé nhé hon (30% ?)
— S dung b6 nhé& cache hiéu qua hon

— Lénh c6 thé c6 hang sé 8 bit hodc 32 bit

27
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siceenoe  C( phap 1énh hop nglr x86-32bit

*

°
7." Hop nglr trén x86 co 2 cu phap chinh
— CU phap Intel
— CU phéap AT&T
<Tén lénh> <toan hang dich>, <todn hang nguén>
[J . Ghi chu
= Cac loai toan hang
' _ Thanh ghi: EAX, AX, AL....
J — O nh&: [EBX], [EBX+ESI+7], bién, ...
/7 — Hang so: 5, -24, 3Fh, 10001101b...
e Vidu
mov EAX, 2000 ; gan thanh ghi EAX = 2000

—

=

_-:___:‘——-—_‘_'__j.}

/‘f

28



1
Knoa

|"|\

e BH Khoa hoo Tw nhign TRHCHK

* add...
/s sub...

/e nd..,Oor.., Xor...

[ '« nor
e sll, srl, sra
e | w
e sw
/e 1b
e | h
e add/ addi
o | ul
¢ X

cosieEToeTs  CAc [énh tinh toan, twong tac bd nhé

add

sub

and, or, xor
not

sal, shr, sar
nov reg, nmem
nov nem reg
BYTE PTR
WORD PTR

nov reg, reg/inmm
X

| ea

| ea esi, -4000000( ebp)
# esi = ebp - 4000000
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CONG NGHE THONG TIN
BH Khoa hoo T nhign TPHCHK
section .data
a DW 4321h
DW 8765h
b DW OFFFFh
DW 0O
|section  .code

; performb =Db + a

MOV AX, a
MOV BX, a+2
ADD Db, AX

ADC Db+2,BX

; perform b = b + BX:AX
MOV  AX, 5320h

MOV BX, 0

SuUB b, AX

SBB b+2, BX

MOV  CX, 128

; perform DX:AX = AX * CX
MOV  AX, OFO0O0Oh

MUL CX
; (7864320=61440*128)

MOV  AX, OFOOOh

IMUL CX
; (-524288=-4096*128)

; perform AX = DX:AX / CX
MOV AX, OFO0O0Oh
DIV CX

MOV  AX, OFOOOh
IDIV CX

MOV  AX, OFOOOh

CWD
IDIV CX
NEG AX

30
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CONG NGHE THONG TIN

BH Khoa hoo T nhign TPHCHK

V

Vd

du

section .code
' MOV AL, 36h
/' AND AL, OFh
|'|I
r.’ AND AL, 00000010b
I OR AL, 30h
| XOR AL, AL
NOT AL
MOV  AX, 1234h
; MOV CL, 4
( SHR AX, CL
L SHL AX, CL
MOV AL, -4
SAR AL, 1
- MOV AL, -4
[l SHR AL, 1
MOV AL, 10101010b
ROL AL, 1
[ MOV AL, 10101010b
[ STC
RCR AL, 1

31
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Khoa - o
A e Nhay & lap

. JMP
o J<cc>
— Nhay theo c& véi két qua khdng dau
. JA(JNBE), JB(JNAE), JE(JZ), INA(JBE), INB(JAE), JNE(IJNZ)
— Nhay theo c& v&i két qua co dau
« JG(INLE), JL(INGE), JE(JZ), ING(JLE), JNL(JGE), INE(INZ)
— Nhay theo tri cia mét c&
. JC, JZ(JE), JS, JO, INC, INZ(INE), INS, INO
e JCXZ
|« LOOP
| LOOPE / LOOPNE, LOOPZ / LOOPNZ

32



So sanh Iénh nhay trong MIPS va

~ CONGNGHE THONG TIN

| DHKhoa hac T nién TPHCM X8 6 - 3 2 b |t

7 So sanh cac thanh ghi < Thwc hién nhay dwa vao

| vathyc hién nhay dwa  giatricacco' S, Z, C,

’ vao két qua so sanh O,... Thweong st dung

lénh cnp trwdc cac lénh
nhay dé thay dbi gia tri

;

I cac co

1111\ — beg —(cnp;) je
— bne —(cnp;) | ne
— sl t; beq —(cnp;) JIt
—slt; bne —(cnp;) Jge

33



CONG NGHE THONG TN Ré nhanh (1 / 4)

a

Trong ngon ngr C Trong ASM (C2) Trong ASM (C1)
| If (AX==0) CMP AX, 0 CMP AX, 0
JNE TIEP JE CONG
AX =AX + 1, INC AX JMP TIEP
TIEP: CONG:
BX = AX; MOV BX, AX INC AX
TIEP:
| MOV BX, AX
If (AX<0) CMP AX, O CMP AX, O
JNL LONHON JL NHOHON
AX =AX + 1, INC AX DEC AX
JMP TIEP JMP TIEP
Else LONHON: NHOHON:
AX=AX-1; DEC AX INC AX
TIEP: TIEP:

BX =AX; MOV BX, AX MOV BX, AX
34



Ré& nhanh (2/4)

CONG NGHE THONG TIN

BH Khoa hoo T nhign TPHCHK

a

Trong ASM (C2) Trong ASM (C1)

Trong ngon nglr C
.'I | If (AL=="S’) CMP AL, 'S CMP AL, 'S
IJNE KP_SANG JE CHAO_BUOI_SANG
f | printf (“Chao buoi sang”); : Xuat théng béo CMP AL, 'T'
ﬁl ; “Chao buoi sang” JE CHAO_BUOI_TRUA
J ; CMP AL, 'C
/| JMP THOAT JE CHAO_BUOI_CHIEU
' else if (AL=="T") KP_SANG: JMP THOAT
: CMP AL, 'T CHAO_BUOI_SANG:
[ JNE KP_TRUA ; Xuat théng bao
L printf (“Chao buoi trua”); : Xuat théng béo ; “Chao buoi sang”
.il. ; “Chao buoi trua” ;
Il ; IMP THOAT
ff JMP THOAT CHAO_?UOLTRUA:
a' else if (AL=="C’) KP_TRUA: ; Xuat thong bao
I.' ||' CMP AL, 'C' ; “Chao buoi trua”
sﬁ JNE THOAT X
printf (“Chao buoi chiéu”); : Xuat théng béo JMP THOAT
; “Chao buoi chieu” CHAO_BUOI_CHIEU:
| ; . Xu4t thdng béo
THOAT: ; “Chao buoi chieu”

THOAT: 35



CONG NGHE THONG TIN

BH Khoa hoo T nhign TPHCHK

el

Trorfjg ngon ngtr C

If (AL>="a’ and AL<='Z")

[[AX = AX + 1;

ellllée
| AX=AX-1;

BX = AX:

Ré nhanh (3/4)

Trong ASM (C2)

CMP AL, ‘a’

JB KPTHUONG

CMP AL, ‘7’

JAKPTHUONG

INC AX

JMP TIEP
KPTHUONG:

DEC AX
TIEP:

MOV BX, AX

Trong ASM (C1) Trong ASM (C3)

CMP AL, ‘a’ CMP AL, ‘a’

JAE THYONG JB KPTHUONG
CMP AL, ‘2’
JBE THUONG

DEGAX KPTHUONG:

JMP TIEP DEC AX

- JMP TIEP
THUONG:

INC AX

MOV BX, AX  TIEP:

MOV BX, AX
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Khoa
CONG NGHE THONG TIN

BH Khoa hoo T nhign TPHCHK

a

Trorfjg ngon ngtr C

If (AL>="a’ and AL<='Z")

[[AX = AX + 1;

elllée
| AX=AX-1;

BX = AX:

Ré nhanh (3/4)

Trong ASM (C2)

CMP AL, ‘a’
JB KPTHUONG
CMP AL, ‘7’
JAKPTHUONG
INC AX
JMP TIEP
KPTHUONG:
DEC AX
TIEP:
MOV BX, AX

Trong ASM (C1) Trong ASM (C3)

CMP AL, 'a’ CMP AL, ‘a’

JAE CTTHUONG JB KPTHUONG

DEC AX CMP AL, ‘7’

JMP TIEP JBE THUONG
CTTHUONG: KPTHUONG:

CMP AL, 'Z' DEC AX

JBE THUONG JMP TIEP

DEC AX THUONG:

JMP TIEP INC AX
THUONG: TIEP:

INC AX MOV BX, AX
TIEP:

MOV BX, AX
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BH Khoa hoo T nhign TPHCHK

Trong ngon ngr C

If (AL>="A’ and AL<=Z") CMPAL, ‘A’

1 JB XETSO

il CMPAL, Z
JAKHAC

: Xut théng bao

printf (“La ky tu hoa”);
; “La ky tu hoa”

JMP THOAT
| elseif (AL>='0’ and AL<='9') XETSO:
| CMP AL, ‘0’
| JB KHAC
(| CMPAL, ‘9'
| JAKHAC
I printf (“La Ky tu s0”); ; Xxuat thong béo
; “La ky tu so”
(| JMP THOAT
| KHAC:
& ; Xuat théng bao

printf (“La ky tu khac”); - “La ky tu khac”

I
THOAT:

CONG NGHE THONG TN Ré nhanh (4 / 4)

Trong ASM (C2) Trong ASM (C1)
CMP AL, 'A'
JAE LAHOA
CMPAL, 'Z'
JBE LAHOA

JMP THOAT

LASO:
: Xut théng bao
; “La ky tu so”

THOAT:

Trong ASM (C3)

CMP AL, 'O’
JB KHAC
CMP AL, '9'
JBE LASO
CMP AL, 'A’
JB KHAC
CMPAL, 'Z'
JBE LAHOA

KHAC:

: Xut théng bao
; “La ky tu khac”

JMP THOAT

LASO:

: Xut théng bao
; “La ky tu so”
JMP THOAT
LAHOA:
: Xuat théng bao
; “La ky tu hoa”

THOAT:
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CONG NGHE THONG TN Ré nhanh (4 / 4)

BH Khoa hoo T nhign TPHCHK

Trong ASM (C1) Trong ASM (C3)

Trong ngon ngr C Trong ASM (C2)
If (AL>="A’ and AL<=Z") CMP AL, ‘A’ ?XEP gTLL'/;ﬁ o CMP AL, '0'
[ JB XETSO IMP KHAC JB KHAC
i:.ll CMPAL, °Z' CTLAHOA: CMP AL, '9’
Tl JAKHAC CMPAL,'Z' JBE LASO
I.' .'l printf (“La ky tu hoa”); ; xuat thong bao JBE LAHOA CMPAL, 'A'
/| - “La ky tu hoa” P JB KHAC
i CMPAL, 'Z'
JMP THOAT _ JBE LAHOA
| elseif (AL>="0’ and AL<='9') XETSO: CMSAA ‘g KHAC:
[l CMP AL, 0" 182A%b - xuét théng bao
P JB KHAC JMP KHAC ; “La ky tu khac”
CMPAL, ‘9’ ;
| .'I JAKHAC JMP THOAT
:'!.,'I printf (“La ky tu so”); ; Xuat thong bao LASO: )
= ; “La ky tu so” ; Xuat théng bao
[l ; , ; “Laky tu s0”
|" | IMP THOAT ; Xxuat théng bao ;
{1 ; “La ky tu so”
| KHAC: . JMP THOAT
else A oA . -
—_ K Khac™: » Xuat thong bao IMP THOAT LAHOA:
_. printf ("La ky tu khac”); ; “La ky tu khac” KHAC: ; xuat théng bao
[ ; ; xuét théng bao - “La ky tu hoa”
THOAT: “La ky tu khac” :
THOAT:
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CONG NGHE THONG TIN

S DH fthos hoc T nién TPHCM

Trong ngén ngr C Trong ASM (C2)
If (AL>='A’ and AL<="Z) CMPAL, ‘A’
| JB XETSO
' CMPAL, ‘Z'
il JAKHAC
' printf (“La ky tu hoa”); ; Xuat théng bao
; “La ky tu hoa”

[
JMP THOAT
| elseif (AL>='0’ and AL<='9") XETSO:
|I CMP AL, ‘O
| JB KHAC
[ CMP AL, ‘'
| JAKHAC
f printf (“La ky tu so”); ; Xuat théng bao
T ; “La ky tu so”
'l _
' :
| IMP THOAT
A | KHAC:
£=* : ; Xuat thong bao
printf (“La ky tu khac”); - “La ky tu khac”

—_———

| |
THOAT:

Ré& nhanh (4/4)

Trong ASM (C1)

CMP AL, 'O
JAE CTLASO
JMP KHAC
CTLASO:
CMP AL, '9'
JBE LASO
CMP AL, 'A'
JAE CTLAHOA
JMP KHAC
CTLAHOA:
CMP AL, 'Z
JBE LAHOA
JMP KHAC

LASO:
: XUat thong bao
; “La ky tu so”

JMP THOAT

LAHOA:
: XUat théng bao
; “La ky tu hoa”

JMP THOAT

KHAC:
: XUat théng bao
; “La ky tu khac”

JMP THOAT
THOAT:

Trong ASM (C3)

CMPAL, 'O’
JB KHAC
CMPAL, '9'
JBE LASO
CMPAL, ‘A’
JB KHAC
CMPAL, 'Z'
JBE LAHOA
KHAC:
: Xuat théng bao
; “La ky tu khac”
JMP THOAT
LASO:
: Xuat théng bao
; “La ky tu so”
JMP THOAT
LAHOA:
: Xut théng bao
; “La ky tu hoa”

THOAT:
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<

Khoa

sewenoew VAt vai lwu v vé ré nhanh

J

- Thweng dung cach (2) hodc céch (3) dé thwe hién ré nhanh

— Céach (3) dé hiéu dbi véi ngudi doc

— Céach (2) hoi kho hiéu hon nhwng anh xa twong ng véi ma

ngon nglr C
Cach (1) it dwoc str dung

— Chi nén st dung trong trwe&'ng hop so sanh bang

| — Khi diéu kién so sach phurc tap thi viéc quan ly ré nhanh sé tr¢
[ nén rat phirc tap va khoé kiém soat

j JMP TEST R THUA J<cc> TEST (3 SAI
TEST: TEST:



(L Céch dién dat (1/2)
mov ax, bl ??? mov al, bl  hoac mov al, bl
| cbw mov ah, 0
s db 12h, 34h, 56h, 78h, 90h
/mov al, s[0] cal =12
~mov s[1], ax - 16i & mov word ptr s[1], ax
| mov s[3], 5 's =12, 12, 00, 05, 90
| leasi, s
 mov al, [si] -al=12
mov [si+l], ax ,s=12,12, 00, 78, 90
mov [si+3], 5 - 16i & mov byte ptr [si+3], 5

;S =12,12, 00, 05, 90
s dw 0123h, 0456h, 0789h ?7??
42



& Soeroon Céach dién dat (2/2)

|u|\

I.‘j.i'rong ngon ngtr C Trong ASM:

a=bh: mov AX, b
mov a, AX
X = Y*Z; mov AX,y
Imul z
mov X, AX

Tai sao khong c6 imul z,x,y ? mov a,b ?
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g‘%
.

Khoa

| SEeoen Ngén xép (Stack)

J

*

] Ngan xép la mét ving nho
— Hoat ddng theo co ché LIFO (Last In First Out)
|| - .= Bugc str dung theo chiéu giam cua dia chi (khac voi cac
vung nhé& thong thwdng dwoc st dung theo chiéu tang
cua dia chi)
Cap thanh ghi SS:ESP chira dia chi segment:offset
cua cua dinh ngan xép

)U e Lénh PUSH <toan hang>

".-‘_‘_—'—-—-—-‘_'_'_"_.__ﬁ]' —
—

— Toan hang c6 thé la thanh ghi/viing nhé/hang so 4 byte
— Giam ESP di 4
.U — Puwa gia tri cua toan hang vao 6 nh& co6 dia chi SS:ESP.
/7 e Lénh POP <toan hang>
— Toan hang co6 thé la thanh ghi/viing nhé 4 byte
-' — Puwa gid tri ttr 6 nh& c6 dia chi SS:ESP vao toan hang
| — Tang ESP Ién 4
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CONG NGHE THONG TIN Vi du lénh PUSH

BH Khoa hoo T nhign TPHCHK

7a

$5:0000h SS:0000h

!,il,'l ..........

IFI$S:00F5h SS:00F5h 12h <«—— ESP = 00F5h

|ss:00F6h SS:00F6h 34h
llss: 00F7n SS:00F7h 00h

'SS:00F8h SS:00F8h 00h
| 8S:00F9h 04h <— ESP = 00F9h  SS:00F%h 04h
|| 'ss:00FaR 03h $S:00Fah 03h
| $S:00FBh 02h SS:00FBh 02h
|| ss:00Fch 01h $S:00FCh 01h
| ss:00¥FDh SS:00FDh

| EAX c6 gia tri 3412h
Truwdc thao tac PUSH EAX Sau thao tac PUSH EAX
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/

Khoa

<— ESP

CONG NGHE THONG TIN
BH Khoa hoe T nhign TRHCM
:0000h
:00F5h
:00F6h
:00F7h
:00F8h
:00F%h 04h
:00FAh 03h
:00FBh 02h
:00FCh 01h
:00FDh

SS: 0000h

SS: 00F5h
SS: 00F6h
SS: 00F7h
SS: O0F8h
SS: 00F9h
SS: O0FAh
SS: 00FBh

SS: 00FCh
SS: O0FDh

Sau thao tdc POP EBX
EBX c6 gia tri 01020304h

Vi du lénh POP

04h

03h

02h

01lh

<«— ESP = 00FDh



: Khoa

(L Thi tuc (Procedure)
&
« Lénh CALL <Tén tha tuc>

—

— Sirdung stack dé Iwu trir (PUSH) dia chi cta Iénh tiép ngay sau
lénh CALL (noi can quay lai)

—-Ghi vao thanh ghi con tré I&nh EIP dia chi ctia Iénh dau tién cua
chuwong trinh con.

Khai bao thu tuc
<Tén thua tuc> PROC sanpl e PROC

|

= -‘:__'_'._,_____‘——_j‘:”l_‘___‘_____‘_

—
—_—

——
o —

r et r et
<Tén tha tuc> ENDP sanpl e ENDP

e LEnh RET

" — Lay (POP) gia tri tir dinh ngan xép va ghi vao thanh ghi con trd
/{ lénh EIP, lam cho |Iénh tiép theo dwoc thwe hién chinh la Iénh

ngay sau lénh CALL. 47



Khoa

| CONG NGHE THONG T V|’ dU g0| thl] tuc

|

WI

section .code

0005h MOV AX,'a’
0008h CALL ToUpper
000Bh MOV BX,AX
000Dh MOV AX,’z’

’ 0010h CALL ToUpper

' 0013h MOV CX,AX

—E=

ToUpper PROC
0045h SUB AX,20h

/' 0048h RET

[ ToUpper ENDP




Khoa
CONG NGHE THONG TIN

a

Stack
segment

BH Khoa hoo T nhign TPHCHK

Stack
segment
01FCh 0Bh
01FDh 00h
O01FEh 00h
01FFh 00h
ESP 0200h
0008h EIP 0045h
0200h ESP 01FCh
Trwdc CALL Sau CALL

Dién giai i goi thd tuc ToUpper thir 1

Stack
segment
01FCh 0Bh
01FDh 00h
O01FEh 00h
01FFh 00h
ESP
0200h
EIP 000Bh
ESP 0200h
Sau RET
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Khoa

|¥.

Dién giai & goi tha tuc ToUpper thir 2

—  CONG NGHE THONG TIN
BH Khoa hoo T nhign TPHCHK
Stépk
segment
01FCh 0Bh
01FDh 00h
01FEh 00h
01FFh 00h
0200h ESP
EIP 0010h
L ESP 0200h
I.'l
"
[
III|II
Trudc CALL

Stack
segment
01FCh 13h
01FDh 00h
O1FEh 00h
01FFh 00h
0200h
EIP 0045h
ESP 01FCh
Sau CALL

Stack
segment
01FCh 13h
01FDh 00h
O1FEh 00h
01FFh 00h
ESP
0200h
EIP 0013h
ESP 0200h
Sau RET
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Khoa

CONG NGHE THONG TIN

section

BiH Khoa hae Tuw nhien TPHCH

.code

MOV AX,'V’
CALL Upcase
MOV BX,AX
MOV AX,'n’
CALL Upcase
MOV  CX,AX

ToUpper PROC

RET
ToUpper ENDP

Upcase PROC

CMP AX,’a’
JB Notaz
CMP AX,'z’
JA Notaz
CALL ToUpper

Notaz:
RET
Upcase ENDP

Vi du gOI thCI tUC

0005h
0008h
000Bh
000Dh
0010h
0013h

0045h
0048h

0049h

004Ch

004Eh
0051h
0053h

0056h

I6ng nhau
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%ﬂ — CONG NGHE THONG TIN
%E BH Khoa hoc Ty nhién TPHCKM
Stack Stack
segment segment
01F8h 01F8h
01F%h 01F%h
01FAh 01FAh
01FBh 01FBh
01FCh 01FCh 0Bh |«
01FDh 01FDh 00h
O1FEh O1FEh 00h
O01FFh 01FFh 00h
0200h (—ESP 0200h
EIP 0008h EIP 0049h
ESP | 0200n ESP | o1Fch
Truwoc Sau
CALL Upcase CALL Upcase

Dién gidi goi thd tuc I16ng nhau

ESP

Stack
segment
....... e
01F8h 56h
01F9h 00h
01FAh 00h
01FBh 00h
01FCh 0Bh
01FDh 00h
O1FEh 00h
01FFh 00h
0200h
EIP 0045h
ESP 01F8h
Sau
CALL ToUpper

Stack
segment
01F8h 56h
01F%h 00h
01FAh 00h
01FBh 00h
01FCh 0Bh (-ESP
01FDh 00h
O1FEh 00h
O01FFh 00h
0200h
EIP 0056h
ESP 01FCh
Sau
RET ToUpper

Stack
segment
01F8h 56h
01F%h 00h
01FAh 00h
01FBh 00h
01FCh 0Bh
01FDh 00h
O1FEh 00h
01FFh 00h
0200h <—ESP
EIP 000Bh
ESP 0200h
Sau
CALL Upcase

52



MOt SO Iwu v vé sir dung Thu tuc

CONG NGHE THONG TIN

BH Khoa hoc Tuw nhign TPHCH khl Iép tr\lnh h(_yp ngCP X86

78

« Khai bao thu tuc sau 101 goi thu tuc thoat

« Khong nén c6 Iénh nhay ra ngoai tha tuc

*» L&i goi thd tuc thao tac v&i ngan xép mot cach
[l khong twong minh
~+ Né&u trong than thi tuc c6 thao tac véi ngan xép,
| nh¢ lwu lai dia chi tra vé cta tha tuc

|['= Truyén tham so cho thu tuc

Il <~ — Thanh ghi

— Bién toan cuc

3 — Ngan xép
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